Abstract. Estimation of injection production relationship is discussed for multi-injectors and multiproducers of heterogeneous water-flood reservoir. The well pattern model is established and the definition of regional impact is proposed. In order to avoid the negative estimation parameter in the process of filtering, the optimal estimation of regional impact is obtained with modified extended KALMAN filter based on the oil field data. At last the results of ECLIPSE simulation research verify the effectiveness of proposed method for inverted nine spot well pattern within the river channel deposition in heterogeneous reservoir.
Introduction
As the world oil demand is increasing and the number of large oil fields found are declining, the importance of developed oilfield's economic and efficient exploitation is becoming more and more significant. Water flooding is currently the best comprehensive technical and economic mining method. Further improving the water flooding recovery is one of the important ways to keep water flooding oil production stable or slow down production decline. Water flooding management is a complex project involving many development activities, moreover, some activities are only once or twice in water flooding process, such as water flooding development design and well planning. However, there are a number of periodic activities, such as water quantity allocation of the injection wells. Successful water flooding management depends largely on the understanding of reservoir heterogeneity, According to water injection rate and oil production to determine the relationship between injection wells and production wells is an important method to infer the reservoir heterogeneity. Many scholars have gained many rich achievements [1] [2] [3] [4] [5] [6] [7] on the estimation of injection-production relationship in the case of multi injectors and single producer.
But a well pattern generally includes a group of injection wells and production wells, a region may be single or multiple well patterns. Flow rate change of an injection well has positive or negative effect on many oil wells. Therefore, effect of an injection well on a region may be more important than one on a single oil well. If the regional impact is obtained, better decision can be made to increase or decrease the water injection rate of a specific injection well so as to make the total crude oil production increase in the region. The optimal estimation of regional impact is obtained by Mendal [8, 9] with extended KALMAN filter method in the case of multiple injectors and multiple producers. In order to avoid negative parameters in the process of filtering, Mendal [10] put forward the improved algorithm in the case of multiple injectors and single producer. In this paper, it will be extended to the case of multiple injectors and multiple producers, which not only avoids some practical difficulties in the process of the estimation of regional impact, but also is more close to the reality so as to enhance the applicability and practicality of the algorithm.
The paper is organized as follows, the model of reservoir is given in the case of multiple injectors and multiple producers. Then the improved filter algorithm is put forward. Furthermore, the validity and effectiveness of the algorithm is verified using field measured data. Finally, the conclusion and future work directions are illustrated.
The reservoir model of multiple injectors and multiple producers The definition of regional impact
Based on the model of multiple injectors and single producer [8] , the reservoir model of multiple injectors and multiple producers is obtained applying quasi reservoir method. Consider an example of injection wells and production well groups in an inverted nine spot well pattern, shown as in Fig.1 . Four injection wells and five production wells are considered. The region impact of each injection well on the region around production wells is to be determined. The virtual injection-production relationship is represented by the dotted line between each injection well to regional production wells. Such reservoirs are defined as the virtual reservoir. The surrounding area of oil wells is defined as a quasi production well. Virtual channel is defined as a virtual reaction channel between injection well and quasi production well, which converts water injection rate into regional yield. Fig. 1 : Diagram of the relationship between the injection well and production well group Without loss of generality, assume that there are N injection wells and M production wells, where N injection wells and each production well are seen as an independent subsystem. Therefore, the reservoir can be composed of M independent subsystems. Multiple production wells are considered as a region production well, then the actual reservoir model can be constructed as a virtual reservoir model, as shown in fig.2 . 
Virtual channel

Virtual channel the injection and production well is better. Let
be a channel impulse response between the th j injection well and the th l production well, it can be used to model the continuous reaction channel between the th j injection well and the th l production well,
H s represents its Laplace transform. Then regional production can be given from fig.2 , , ,
The simulation research Base on the above-mentioned definition of region impact and improved extended KALMAN filter [10] , the inverted nine spot well pattern in river channel deposition hetero-geneous reservoir as shown in Fig.3 .I1,I2,I3 and I4 denote four injection wells,P1,P2,…,P20 and P21 denote production wells. The distance from the injection wells to oil well of the edge is 500m.The red area is of high permeability channel deposition strip with permeability m .The thick-ness of the stratum is 10m . The injection rate is 200m3/day, water injection well is suddenly closed in the 500th day. Fig.3 : The inverted nine spot well pattern in river channel deposition heterogeneous reservoir Based on ECLIPSE simulation data,the mean curve of the estimation of regional impact is shown in Fig.4 . It can be seen the estimation method can fast track the regional impact change.The simulation results show that the proposed method is effective and feasible for estimation of regional influence. 
Conclusion
The regional effects is considered for multi-injector and multi-producer of heterogene-ous water-flood reservoir.It is estimated using modified extended KALMAN filter method and quasi reservoir method. In view of inverted nine spot well pattern within the river channel deposition in heterogeneous reservoir, the regional impact is estimated based on simulation research data of ECLIPSE. The simulation results are consistent with the distribution of flow of streamline simulation. Obviously, the proposed method can effectively help engineer a better understanding of the regional reservoir heterogeneity.
